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FRANcis LYALL AND PAUL B. LARSEN: SPACE LAw: A TREATISE
SYLVIA OSPINA, J.D., LL.M.*
ABOUT A YEAR AGO, I happened to get a quick glimpse of
Z his book by two eminent space law scholars, Francis Lyall
and Paul Larsen.' Both are graduates of the Institute of Air and
Space Law at McGill University and have years of experience in
this field.
The authors' stated purpose in writing this book2 is to provide
a reference book, a research tool; as such, it should belong in
the library of persons or institutions involved in space activities,
particularly those who would benefit from knowing that space
law is a growing and dynamic field that needs to be taken into
account when planning any and all space activities. Thus, even
though this review appears two years after the book's publica-
tion, the book itself remains timely.
Space Law: A Treatise is a well-written book, with humorous
touches every now and then, which makes reading the
thousands of references and footnotes easier. By and large, the
authors focus on developments in industrialized countries, with
few references to space activities in Asia, Latin America, or Af-
rica. While they acknowledge that their lack of linguistic skills
has limited their access to some literature, much has been writ-
ten in English on space law and activities in these regions.
These omissions could hamper the usefulness of the treatise to
practitioners who are interested in space activities and the devel-
opment of space law and policy in Latin America, Africa, and
Asia.
This opus is comprised of eighteen main chapters, each subdi-
vided into various sections or subtopics. Many of these are ex-
panded upon in later chapters, while some of them are merely
alluded to again. One drawback of this format is that the reader
* Dr. Ospina specializes in space law and satellite communications and is the
author of numerous publications on these topics, in several languages.
I FRANCIS LYALL & PAUL B. LARSEN, SPACE LAw: A TREATISE vii (2009).
2 Id.
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is invited to refer to previous and subsequent chapters and the
footnotes cited there. This reviewer found this process a bit
cumbersome, tending to slow down the flow of the arguments
and the interest of the reader.
The first two chapters lay the "groundwork" of space law.
They include detailed references to organizations and agencies
involved in formulating space law, in part through their activi-
ties. Chapter 2 in particular provides a summary of space law
sources and its development as part of international law and
"customary" practices. The authors highlight the importance of
several United Nations (U.N.) General Assembly Resolutions
and some specialized agencies (such as the International Tele-
communication Union (ITU)). They also provide an in-depth
analysis of the ITU in a later chapter. The key role the U.N.
Committee on the Peaceful Use of Outer Space (UNCOPUOS)
has played in drafting the space treaties is somewhat obscured
by the many references to U.N. Resolutions and Memoranda of
Understanding that provide the underpinnings of the space
treaties. The space treaties are referred to in nearly every chap-
ter, with deeper analysis in most instances.
Chapter 3 provides solid background information on the
foundation and development of space law, which is modeled on
the 1959 Antarctica Treaty and the 1963 Nuclear Test Ban
Treaty.' This chapter provides a good discussion on the scope
of space law, with detailed references and analysis of each Arti-
cle of the 1967 Outer Space Treaty (OST), as well as dissenting
voices from the developing countries, such as the 1976 Bogota1
Declaration, the 1982 UNISPACE II, and the 1996 U.N. Declara-
tion on Developing Countries.4 Instances of vague language or
wording found in the OST are highlighted. This chapter also
discusses elements of the OST that are now considered custom-
ary international law and how custom tends to become law. The
authors note that not all customary international law requires
centuries for its development, as may be seen from the develop-
ment of space law.5
Chapter 4 sets forth three other space treaties drafted by the
UNCOPUOS. These are the Agreement on the Rescue of Astro-
nauts, the Return of Astronauts and the Return of Objects
3 Id. at 55-56.
4 Id. at 61-63.
Id. at 75. Chapter 2 provides a discussion on "soft law," which eventually may
become customary law. Id. at 50-52.
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Launched into Outer Space (The Rescue Agreement, or ARRA)
(1968); the Liability Convention (1972); and the Registration
Convention (1976).6 As the authors note, it is usual to discuss
them at the same time, as they are interrelated. The OST is also
referred to, since the definitions and some provisions found in
the OST are elaborated upon in the Liability Convention.
The authors also note some of the shortcomings of each of
these documents, in particular the Registration Convention.
Not all objects that are launched into outer space are registered
either at the national level or with the U.N. Secretary-General,
as mandated in the Registration Convention.7 Further, not all
the pertinent information is sent to the United Nations in a
timely manner, a situation that is of concern to the United
Nations.8
In this chapter, the Liability Convention is examined in great
detail, article by article, and its applicability and drawbacks are
explained. The Liability Convention is also discussed in regard
to the International Space Station (ISS) and the several legal
agreements between and among participants in the ISS, particu-
larly those dealing with intellectual property rights.
The authors raise a number of issues regarding these three
documents and future space activities in Chapters 4, 5, and 6.
What sort of liability may be involved in trying to protect astro-
nauts from cosmic harm (radiation) or from criminal activities
in space? Is a new convention or treaty needed for commercial
space flights, such as a treaty similar to the Warsaw Convention
that covers most aspects of air flight?
Chapter 5 is dedicated to a discussion on astronauts-what
they are, how they are defined, and what the states' obligations
are to rescue and return them, as set forth in the Rescue Agree-
ment. This chapter also includes a section on space debris, a
growing problem particularly for spacecraft in lower earth orbits
(LEO). Other aspects of the issue of space debris are addressed
in a subsequent chapter in great length.
Chapters 4, 5, and 6 include valuable references for persons
engaged in research on commercial space activities; the chap-
ters also pose a series of interesting questions-legal and practi-
cal-that will need to be addressed in regard to private,
nongovernmental space activities. The resulting policies or laws
6 Id. at 81.
7 Id. at 94-96.
8 Id. at 96.
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will have major implications for those entities engaged in such
activities. Among them is the ongoing debate on the definition
and/or delimitation of outer space and whether it should be
based on functional or scientific (physical) criteria. Chapter 6
goes into great detail on this question and includes a short sec-
tion on space traffic management.
Chapter 7 focuses on the moon and other celestial bodies,
and in particular on the Moon Agreement, which entered into
force in 1984. This Agreement, and its relation to the 1967
OST, is carefully analyzed. The authors make a good distinction
between exploration of the moon and exploitation of space re-
sources, and they discuss the legal issues that may arise as a re-
sult of contamination of outer space due to the exploitation of
resources on the moon and other celestial bodies. The lack of
ratification of the Moon Agreement by the major space powers
is analyzed within the context of the "common heritage" princi-
ple found in the Moon Agreement (and in the OST as the
"province of mankind"), as well as within the context of the
"New International Economic Order" that was being champi-
oned at the time by developing countries.'
Chapter 8 is devoted to radio and the International Telecom-
munication Union (ITU). Established in the 19th century, the
ITU became a specialized agency of the United Nations in
1947.10 The authors go into great detail on all aspects of the
ITU. Its history, Constitution and Convention, and Radio Regu-
lations (ITU-RR)-as well as the structure, finances, and func-
tions of the several ITU Bureaux-are analyzed in great depth.
The three main sectors are Standardization (ITU-T, formerly
the CCIT), Radiocommunication (ITU-R, formerly CCIR) and
the Development Bureau (ITU-D)." The ITU-D has been play-
ing an increasingly important role since its establishment in the
early 1990s, but the authors seem to downplay its value to devel-
oping countries and regions.
The bulk of the ITU's work is carried out in the course of
periodic committee meetings of the Bureaux, as well as the
World Radio Communication Conferences (WRCs) and the
9 Id. at 62, 193-95. This reviewer would suggest that this historical context be
placed at the beginning of Chapter 7, rather than relegated to footnotes at the
end of the chapter, because the question of exploitation of space resources and
the benefits derived therefrom has acted as a deterrent to wider acceptance of
the Moon Agreement.
10 Id. at 203.
11 Id. at 217-18.
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WRC preparatory meetings. 12 The importance of the Plenipo-
tentiary meetings is highlighted; these are now held every four
years and changes to the Constitution and Convention are en-
acted during these meetings. 3 Changes to the ITU-RR take
place at the WRCs, which are also convened periodically (about
every three or four years)4 The ITU-RR and the ITU-R play a
crucial role since most spacecraft utilize part of the radio fre-
quency spectrum (RFS) and need to be coordinated so as not to
cause harmful interference between terrestrial and space sys-
tems using the RFS.' 5
Another issue raised by the authors in this chapter relates to
the use and occupation of certain orbital slots, in what seems to
be perpetuity, even though no part of outer space may be con-
sidered as belonging to any one country, administration, or sys-
tem. In the latter part of Chapter 8, the authors discuss the
issue of the assignment of orbital slots and associated radio fre-
quencies, as well as the problems presented by "paper" satellite
systems-those that are notified to the ITU but unlikely to ever
materialize.1 6
Chapter 9 addresses the issue of orbits and orbital slots. Some
orbits, such as the geostationary orbit (GEO or GSO) at 22,236
miles or 35,786 kilometers from the equator, are considered
limited natural resources; in reality, most orbits are limited natu-
ral resources.1 7 One limitation to the geostationary orbit is that
it is comprised of 360 degrees, and satellites in GSO usually are
spaced 2 degrees apart.' While theoretically 180 satellites could
be placed in the GSO, in practice this does not happen, as not
all slots are above inhabited areas and economically viable.' 9
The authors state that the 1985 World Administrative Radio
Conference (WARC) dealt with the planning of Direct Broad-
cast Satellites (DBS). However, the authors noted that the issue
was less important than planning and allotting the use of GSO
orbital positions and the RFS. Hence its name: World Adminis-
trative Conference on the Use of the Geostationary-Satellite Or-
12 Id. at 230-31.
13 Id. at 215.
14 Id. at 215, 230-31.
15 Id. at 225-26.
16 Id. at 236-37.
17 Id. at 246.
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bit and the Planning of the Space Services Utilizing It, or
WARC-ORB. It is the only WARC-ORB convened in two ses-
sions: the first in 1985 and the second in 1988.20
WARC-ORB addressed some contentious issues.21 One of
these was the 1976 Bogota Declaration, a statement made by sev-
eral countries with territory on the equatorial line, a fact which
they alleged gave them sovereign rights over parts of the GSO.22
As the authors note, some proponents of this claim believed that
the plan adopted at the 1985 WARC would resolve the issue;
although this claim has never been accepted by the space pow-
ers, it generated much discussion at UNCOPUOS meetings, par-
ticularly in regard to the delimitation of outer space from air
space.23
Chapter 9 also discusses the issue of DBS, which, according to
the authors, presents two major problems: (1) access to the GSO
and radio frequencies and (2) the content of the broadcasts. 4
The authors note that the debate surrounding DBS should be
seen in a historic context; namely, many former colonies and
other developing countries in the 1970s and early 1980s were
calling for a "New World Information Order. ''25 As they note,
the issue of content resulted in several countries drafting legisla-
tion on content while attempting to maintain freedom of ex-
26pression. The issue of DBS content led to the drafting and
adoption of the Direct Broadcasting Principles of 1982 by UN-
COPUOS and the U.N. General Assembly.27 These Principles
address the technical issues, more than the content aspects, re-
lated to DBS. In any event, many of the rights and obligations
provided in the arguments in favor of or opposed to the DBS
20 WARC ORB-85: World Administrative Radio Conference on the Use of the
Geostationary-Satellite Orbit and the Planning of the Space Services Utilizing It,
INT'L TELECOMM. UNION, http://www.itu.int/en/history/radioconferences/
Pages/1985-WARC-ORB.aspx (last visited Sept. 12, 2011); WARC ORB-88: World
Administrative Radio Conference on the Use of the Geostationary-Satellite Orbit
and the Planning of the Space Services Utilizing It, INT'L TELECOMM. UNION,
http://www.itu.int/en/history/radioconferences/Pages/1988-WARC-ORB.aspx
(last visited Sept. 12, 2011).
21 This topic is expanded upon in subsequent chapters and in other contexts,
such as suborbital flights, that may eventually require the delimitation of air
space from outer space.
22 LYALL & LARSEN, supra note 1, at 253-55.
23 Id.
24 Id. at 257.
25 Id. at 262 n.91.
26 Id.
27 Id. at 262-63.
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are now moot.28 This section is worth reading to become famil-
iar with the historic and political context of the DBS debate.
In Chapter 9, Lyall and Larsen provide a good discussion on
the potential use of solar power or energy in space and on
Earth. They raise many points which at this time are speculative,
but will need to be resolved prior to implementing electrical sys-
tems powered by solar energy, whether on Earth or in outer
space. The authors raise several legal questions, the answers to
which have yet to be formulated.
Chapter 10 deals with environmental regulation of space.
The authors mention some generalities, and then address spe-
cific issues. As some issues have been addressed in previous
chapters or will be addressed in subsequent chapters, the au-
thors focus on space debris and protection of the Earth from
asteroids, meteors, and other celestial bodies that may cause
harm to the space environment and to our planet. They go to
great lengths discussing environmental law, contamination,
space law, and the near-Earth environment.
The issue of space traffic management is raised again in this
chapter, as is the question of space debris and cleanup costs.
Since at present there is no economical method to clean up the
cosmos, space junk continues to increase, posing a real threat
and problem to astronomers, operators of communication satel-
lite systems, and even to the ISS.21 Other threats from outer
space are near-Earth objects (NEOs), such as meteors. The au-
thors suggest that a formal organization should be established to
monitor and take appropriate measures to counteract the threat
posed by NEOsY °
Over the years, the issue of space debris has been debated at
the international level in various fora-such as at the UN-
COPUOS Scientific-Technical Subcommittee and Legal Sub-
committee-and draft resolutions proposed.3 ' However,
international resolutions that have been drafted remain unen-
forceable; they are mere guidelines. For example, in the spring
of 2011, the Czech Delegation to UNCOPUOS proposed that
the current Debris Guidelines of the United Nations be changed
into a General Assembly Declaration. 2 This proposal was not
28 Id. at 264.
29 Id. at 306.
30 Id. at 306-07.
31 Id. at 301 n.109.
32 Statement by the Delegation of the Czech Republic, UN.ORG, http://www.un.org/
events/unispace3/speeches/20cze.htm (last visited Sept. 12, 2011).
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accepted by the Legal Subcommittee, and not even included in
the 2012 agenda, although the UNCOPUOS Scientific-Techni-
cal Subcommittee had already accepted these guidelines. 3
Chapter 11 deals with the former international, intergovern-
mental telecommunications organizations, which are now
mostly privatized: INTELSAT, INMARSAT, EUTELSAT, and IN-
TERSPUTNIK. Satellite communications have been the most
important and economically successful of space activities; how-
ever, despite their economic, social, and political importance,
this chapter is one of the shorter ones in this treatise. In this
reviewer's opinion, the content could have been organized dif-
ferently to achieve greater clarity.
The authors provide a good background to the creation of
the Communications Satellite Corporation (COMSAT) and sub-
sequently, of INTELSAT. COMSAT was created pursuant to the
1962 Communications Satellite Act, which was signed by Presi-
dent Kennedy. 4 Eventually, in 1971, INTELSAT was estab-
lished, with the participation of several European countries, to
provide international telephony services.35 During INTELSAT's
early days, COMSAT was the principal shareholder and manager
of the system. 6 Finally, the pressure to reduce COMSAT's influ-
ence and to privatize INTELSAT succeeded in 2001. 37
In 2000, the U.S. government passed the ORBIT Act, leading
to the privatization of INTELSAT." A residual intergovernmen-
tal entity comprised of member governments is nominally in
charge of INTELSAT, INMARSAT and EUTELSAT. These enti-
ties are now known as ITSO, IMSO, and EUTELSAT-IGO, re-
spectively. 9 The private corporations created are Intelsat,
Inmarsat, and Eutelsat. 4°
The authors provide many details on the former INTELSAT's
financial structure and voting arrangements, which allowed for
33 G.A. Res. 50/12, 10-11, U.N. Doc. A/RES/50/12 (Mar. 9, 2011).
34 LYALL & LARSEN, supra note 1, at 323.
35 Id. at 330.
36 Id. at 324-25.
37 Id. at 324-25, 338.
38 Id. at 383.
39 Id. at 338, 352-53; European Telecomm. Satellite Org. [EUTELSAT IGO],
EUTELSA T IGO- European Telecommunication Satellite Organization, TELECOM.GOV.
SK, http://www.telecom.gov.sk/index/index.php?ids=6851&lang=en (last visited
Sept. 12, 2011).
40 LYALL & LARSEN, supra note 1, at 319. The private corporations are spelled
with lower case letters in order to distinguish them from their former intergov-
ernmental parent.
508
BOOK REVIEW SPACE LAW A TREATISE
signatories to invest in the system and obtain a return on their
investment.4 Larger investors benefited from this arrangement,
while groups of smaller investors and signatories could pool to-
gether their investment shares and still have a voice and vote.42
Satellite communications, and INTELSAT in particular, were
successful money makers, a fact that did not elude several coun-
tries that wanted to establish their own national and regional
satellite system.4 3 EUTELSAT, established in 1985, provided
public international telecommunications services primarily to
the Western European countries.44 ARABSAT was also created
in the 1970s to provide services to the Arab League countries.45
Although ARABSAT has restructured to an extent, it remains an
intergovernmental organization, providing services to many
countries beyond its original Arab League membership.
Another international satellite system, INTERSPUTNIK, was
established to provide satellite communications to the Eastern
Bloc countries (the former Soviet Union).4 Political issues kept
INTERSPUTNIK out of INTELSAT, and INTELSAT's services to
the Soviet countries were limited for similar political reasons.47
While countries in South America and Africa also aspired to
have regional satellite communications systems patterned after
INTELSAT or EUTELSAT, they did not succeed at that time.48
The authors briefly discuss another international intergovern-
mental satellite system, INMARSAT: its beginnings and its pre-
sent-day importance, not only to the maritime community but
also to governments for defense purposes.49 INMARSAT was the
first of the international satellite systems to have been privatized,
and it seems to this reviewer that it should have a more promi-
nent place in this chapter.
Two factors omitted by the authors were the increasing pres-
sure in the United States to end COMSAT's and INTELSAT's
alleged monopoly. In 1986, President Reagan authorized the
41 Id. at 326-28.
42 Id. at 328.
43 Id. at 335-37.
44 Letter from Christian Roisse, Exec. Secretary, EUTELSAT IGO, to Website
Users (Jun. 2011), http://www.eutelsatigo.int/en/eutelsat.php?menu=2.
45 LYALL & LARSEN, supra note 1, at 375-76.
46 Id. at 364-65.
47 Id.
48 A brief reference is made to the Sim6n Bolivar satellite of the Andean Pact
countries, but this information is dated and inaccurate. Id. at 377. RASCOM, the
African regional satellite system, is not mentioned.
49 Id. at 344-45, 350-51.
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creation of satellite systems separate from INTELSAT. 5' The
first successful separate system was PanAmSat, which could pro-
vide services not connected to the public switched telephone
network.5 Thus, it provided mostly broadcast services. Ironi-
cally, PanAmSat, once considered INTELSAT's main rival, was
acquired by Intelsat in 2006.52
The privately owned Soci~t6 Europ~enne de Satellites (SES)
was established in Luxembourg in the mid-1980s, providing
mostly TV services in competition with EUTELSAT. 51 Now, SES
owns and operates the second largest fleet of satellites and pro-
vides services nearly around the world.54
Another omission in this reviewer's opinion is the fact that in
the 1970s and 1980s, several countries aspired to have their own
national satellite systems. Canada, Indonesia, India, Mexico,
and Brazil launched their own communication satellite systems
in those decades.56 Thus, by the 1990s, there were international
(intergovernmental), regional, and national satellite systems in
operation, as well as privately owned and operated systems. The
number of satellite systems has continued to proliferate, offer-
ing services not only in the C-Band and Ku-Band, but also in the
Ka-Band, S-Band, and other bands used for mobile services,
such as those provided by INMARSAT.57
The nongeostationary mobile communication satellite sys-
tems, like Iridium and Globalstar, are not mentioned in this
chapter. These systems, which are part of the GMPCS satellite
50 Victoria E. Fimea & Thomas Mann, INTELSAT, 1 Am. U.J. INT'L L. & POL'Y
413, 414 (1986).
51 LYALL & LARSEN, supra note 1, at 343.
52 Id.
53 Id. at 378-79.
54 Id.
55 Communications Satellite, ENCYCLOPEDIA Sci., http://www.daviddarling.info/
encyclopedia/C/communications-satellite.html (last visited Sept. 12, 2011).
56 See Appendix F Information on Brazil, India, and Israel, WTEC.coM (Dec.
1998), http://www.wtec.org/loyola/satcom2/L01.htm; Arnold Ph. Dijwatampu,
Braving the Challenge of Satellite Technologies: National Breakthroughs and Indonesia's
Role in International Forums, 8 ONLINE J. OF SPACE COMM. 1, 1 (2004), http://
spacejournal.ohio.edu/issue8/his-arnoldl.html; Century of Innovation, FED. PART-
NERS IN TECH. TRANSFER (Feb. 23, 2004), http://www.fptt-pftt.gc.ca/eng/success/
century/ 1970.html; Edusat System, GITS4U.COM, http://www.gits4u.com/edu/
setedu.htm (last visited Sept. 15, 2011); Properties for Sale in Mexico: Information
About Life in Mexico and Country Dossier, JANUARY FIRST REAL ESTATE, http://www.
property-mexico.com.ar/lifeinmexicoreal_estate/lifejin mexicorealestate.
html (last visited Sept. 15, 2011).
57 CPI Satcom Division, COMM. & POWER INDUS., http://www.cpii.com/divi-
sion.cfm/4 (last visited Sept. 15, 2011).
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systems, provide personal mobile communications by means of
handheld equipment that is slightly larger (and more expen-
sive) than mobile telephones, which have proliferated since the
inception of these two satellite constellations in the late 1990s. 58
Ten years after the privatization of INTELSAT, INMARSAT,
and EUTELSAT and the restructuring of INTERSPUTNIK,
these enterprises continue to provide "global"-notjust interna-
tional-satellite services and continue to amass debts to keep
their satellites in operation. 59 Whether the vast majority of the
world's population is better served by the private satellite corpo-
rations is a difficult question to answer.
Chapter 12 of this treatise is devoted to Global Navigation Sat-
ellite Systems (GNSS), which are the systems that provide global
positioning services (GPS) now ubiquitous in handheld phones
and in vehicles of all kinds, including autos, trains, aircraft,
fleets of commercial trucks, and ocean-going vessels. The GPS
with which most people are familiar is the U.S. system, which is
the responsibility of several government agencies, including the
Departments of Defense, Transportation, and Homeland Secur-
ity and the Federal Communications Commission (FCC).60
The Russians also have GLONASS, a GPS system similar to the
U.S. system.6 GLONASS has suffered a few setbacks-most re-
cently the destruction at the launch of three satellites that were
needed to provide the worldwide coverage it intended to
provide.62
In addition, the European GALILEO GNSS system has been
in the works for several years. Two satellites were launched a
few years ago, essentially to reserve the frequencies allotted to
this system, but it has yet to launch a sufficient number of satel-
lites to bring it into service.6 3 The authors provide a good ac-
count of GALILEO, though it is somewhat dated and does not
include the most recent agreements between the European
58 Role of the ITU, INT'L TELECOMM. UNION, http://www.itu.int/osg/gmpcs/
(last visited Sept. 15, 2011).
59 LYALL & LARSEN, supra note 1, at 385.
6 Id. at 393.
6I Id. at 394.
62 Peter B. de Selding, Three Russian Navigation Satellites Lost in Proton Launch
Failure, SPACE NEWS (Dec. 6, 2010), http://www.spacenews.com/launch/101206
three-russian-navigation-satellites-lost-proton-launch-failure.html.
6 Richard B. Langley, The Almanac: Orbit Data and Resources on Active GNSS
Satellites, GPS WORLD (Aug. 1, 2011), http://www.gpsworld.com/gnss-system/al-
manac/the-almanac-4265.
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Commission and the European Space Agency (ESA) regarding
the financing and management of this system.
Another potential competitor to the existing GNSS and GPS
systems is the Chinese BeiDou system. 64 Like the other systems,
it is being developed by the military.6 5 But unlike the other sys-
tems, BeiDou is an active, not passive system, and the first four
BeiDou spacecraft are located in geostationary orbit.66
The authors elaborate on the accuracy of the GPS and GNSS
systems, the need for augmentation, and how augmentation is
accomplished. They also go into detail as to the interoperability
of the systems and the benefits of having redundant systems. As
they note, GPS and GNSS are inherently fragile-susceptible to
space debris, solar flares and storms, and terrestrial interfer-
ence, which are all likely to degrade the systems.6 y
While the GNSS and GPS systems are subject to international
space law and, like other satellites, are supposed to be registered
with the U.N. Secretary-General, the fact that they are essentially
military and dual-use systems raises questions as to whether they
should be considered as weapons in outer space.68 The latter
are prohibited under the terms of Article IV of the OST.69 An-
other question that is raised by the reliance on and use of GNSS
is whether its operators could be held liable for damages or acci-
dents under the terms of the 1972 Liability Convention, or
whether the injured party or the operator of the GNSS would
have to rely on national law.7 0 The authors pose some interest-
ing legal questions that will need to be addressed in the future,
particularly with the growing reliance on and use of GNSS
worldwide. Compliance with the ITU-RR is essential to ensure
interference-free GNSS and GPS. y'
Chapter 13 deals with remote sensing or earth observation sat-
ellite systems. The authors provide an account of aerial surveil-
lance and explain the technology involved in earth observation
satellites, as well as the current use of satellite images in the
64 LYALL & L-ARSEN, supra note 1, at 399.
65 Id.
66 Id.
67 Id. at 401.
68 See id.
69 Id.; Treaty on Principles Governing the Activities of States in the Exploration
and Use of Outer Space, Including the Moon and Other Celestial Bodies, art. IV,
Jan. 27, 1967, 18 U.S.T. 2410.
70 LYALL & LARSEN, supra note 1, at 404-06; see Convention on International
Liability for Damage Caused by Space Objects, Mar. 29, 1972, 24 U.S.T. 2389.
71 LYALL & LARSEN, supra note 1, at 406.
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courtroom. The spectral resolution of the images is one of the
principal factors differentiating the various systems in orbit.7 2
The 1986 Remote Sensing Principles, drafted by UN-
COPUOS, are analyzed article by article, with the authors con-
cluding that they seem to be working and therefore, a revision is
unlikely. Certain Principles are closely related to some Articles
of the 1967 OST, which serves as a backdrop.7 3 The authors also
state that while there may be a need for international regulation
of remote sensing and earth observation activities, these are not
forthcoming; several efforts at the UNCOPUOS Legal Subcom-
mittee to draft a treaty regarding remote sensing and earth ob-
servation activities have been thwarted by a few of the
UNCOPUOS members. 4
On the one hand, the United States has the most detailed reg-
ulation of remote sensing satellites, including the regulation of
private (but government-authorized) earth observation systems
and activities, such as GeoEye and DigitalGlobe.75 On the other
hand, Internet access to images and data retrieved by earth ob-
servation or remote sensing satellites has broadened their use,
as well as the need for international regulations.76 Furthermore,
developing countries now have their own remote sensing satel-
lite systems and are no longer wholly dependent on the United
States or European systems. 77 The Chinese-Brazilian CBERS
program is a good example: the data is available free of charge
to whoever downloads it.78 At least two African countries (Nige-
ria and Algeria) have their own remote sensing satellites, and
India launched several such satellites.79
72 LIN AN ET AL., PEOPLE AND THE ENVIRONMENT 6 (Jefferson Fox et al. eds.,
2004).
73 LYALL & LARSEN, supra note 1, at 421-22.
74 Id. at 428-29; International Law Association Conference on Space Law, To-
ronto, Can., 2006, Legal Aspects of the Privatisation and Commercialisation of Space
Activities Remote Sensing and National Space Legislation, available at http://www.ila-
hq.org/en/committees/index.cfm/cid/29 (follow "Conference Report Toronto
2006" hyperlink).
75 LYALL & LARSEN, supra note 1, at 437; PHR2006-Privacy Topics-Satellite Surveil-
lance, PRIVACY INT'L (Dec. 18, 2007), https://www.privacyinternational.org/arti-
cle/phr2006-privacy-topics-satellite-surveillance.
76 LYALL & LARSEN, supra note 1, at 427.
77 Id. at 426.
78 Press Release, China-Brazil Earth Resources Satellite, Brazil and China Cele-
brate 20 Years of CBERS Program (May 30, 2008), http://www.cbers.inpe.br/
en-noticias/index.php?cod=not97.
79 Press Release, Directions Magazine, Nigerian-Built Satellite Acquires First
Image Just Days After Launch (Aug. 28, 2011), http://www.directionsmag.com/
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In times of disasters, these satellites play an increasingly im-
portant role, as information and access to data are made availa-
ble to humanitarian agencies.8 0 The "Disasters Charter," the
Tampere Convention, and the U.N. SPIDER program have been
instrumental in ensuring that the information is directed to
where it is needed to mitigate natural disasters.81
Lyall and Larsen also pose the question as to whether there is
a need to revisit the 1986 Remote Sensing Principles to take into
account new technologies and new players in the field, but they
do not provide firm answers and offer little guidance on this
issue.
Chapter 14 focuses on space activities and international trade
law. Generally speaking, space activities are not subject to the
World Trade Organization's (WTO) agreements, since these ac-
tivities remain under the control and competence of states,
rather than private parties.8 2 One exception is the 1997 Annex
on Telecommunications, whereby WTO member countries
adopted certain measures that would open up their telecommu-
nication sectors.8 3 The WTO plays a role in the settling of dis-
putes based on monopoly and unfair competition, but to date, it
has not concerned itself with space assets.84
The authors point out that most national trade and commer-
cial laws govern space activities, leaving a void as to their interna-
tional regulation. On the one hand, the U.S. Uniform
Commercial Code (UCC) serves as the basis for contractual
agreements in the United States and between the United States
and foreign clients.8 5 On the other hand, the U.S. "common
law" system is quite different from the "civil law" prevalent in
most European countries and differs from other legal systems of
pressrelease/nigerian-built-satellite-acquires-first-image-just-days-after-launch/ 19
6850; Rashid Faridi, India Launches 17th Remote Sensing Satellite: Remote Sensing
Satellites of India, RASHID'S BLOC (July 12, 2010), http://rashidfaridi.wordpress.
com/2010/07/12/india-launches-i 7th-remote-sensing-satelliteremote-sensing-
satellites-of-india.
80 LYALL & LARSEN, supra note 1, at 429-30.
81 Id. at 433, 435-36.
82 See id. at 443.
83 Id. at 443 n.1; World Trade Organization: Agreement on Telecommunica-
tions Services (Fourth Protocol to General Agreement on Trade in Services), Feb.
1997, 36 J.L.M. 354.
84 See LYALL & LARSEN, supra note 1, at 443-44.
85 Id. at 444.
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the world.86 Choice of law becomes important since issues such
as financing, securing interests, and seeking remedies differ ac-
cording to the legal systems involved.87
A private law institute, the International Institute for the Uni-
fication of Private Law (UNIDROIT), hoped it could simplify
matters. In 2001, the Cape Town Convention on International
Interests in Mobile Equipment (drafted by UNIDROIT) was
adopted and entered into force.88 Related to this Convention
are three separate protocols, one of them specifically dealing
with space assets. 89 The Space Protocol aims to resolve some of
the legal disparities that exist and to provide some sense of legal
certainty to investors in space systems and activities.90 It is
geared toward economists and financiers familiar with the intri-
cacies of registering their interests in order to secure them.9 '
According to the authors, the co-existence and functioning of
two registration systems (the Registration Convention and
UNIDROIT's proposed electronic registry of interests) should
not be cause of concern, even though they are quite different.92
The Space Protocol has been debated, analyzed, and re-
worded several times over the last ten years, but there is still no
agreement on some of the definitions and remedies." Further,
there are several discrepancies between the Space Protocol and
the space treaties, as well as issues related to national security,
that need to be resolved.94 National security questions are a ma-
jor drawback to international trade dealing with space objects or
assets since most countries impose trade restrictions on dual-use
technologies, weapons, and encryption controls, inter alia.95
The early COCOM agreements, and other subsequent ar-
rangements, impacted the trade in space objects and affected
space activities. The U.S. International Traffic in Arms Regula-
86 The Common Law and Civil Law Traditions, BERKELEY LAW SCH. (2010), http:/
/www.law.berkeley.edu/library/robbins/pdf/CommonLawCivilLawTraditions.
pdf.
87 See LYALL & LARSEN, supra note 1, at 443, 443 n.3.
88 Id. at 446-47; Convention on International Interests in Mobile Equipment,
UNIDROIT (Nov. 16, 2001), http://unidroit.org/english/conventions/mobile-
equipment/mobile-equipment.pdf.
89 LYALL & LARSEN, supra note 1, at 447.
90 Id.
91 See id.
92 Id. at 454-55.
93 Id. at 452 & n.31.
94 Id. at 453.
95 See id. at 459.
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tions (ITAR) had adverse financial consequences on the manu-
facturers of satellites, resulting in a reduction in the U.S. market
share of satellite building and launching, as satellites are still
classified as dual-use technology.9" Further, in the United
States, international trade issues are the province of the Depart-
ment of Commerce, the Department of Justice, and, to an ex-
tent, the FCC.97
Chapter 15 deals with commercial space activities and the im-
plementation of space law. The authors remind the reader that
the space treaties are agreements between states, with the rights
and obligations attaching to states, not to private parties. In the
last decade, however, the private sector has become more active,
and agreements are needed to take into account its growing role
and influence in commercial space activities." The authors pro-
vide a state-by-state analysis of national legislation pertaining to
these activities, including Australia, China, India, Russia, the
United Kingdom, and the United States, the latter having the
most legislation on the subject.99
One question the authors raise is how to balance interna-
tional, national, military, and civilian interests and involvement
in space activities. In the United States, the 1958 NASA Act
helped shape governmental policy and civilian space activi-
ties."°0 Later, the 1984 Commercial Space Launch Act opened
the door to private commercial space activities.101 The Federal
Aviation Administration (FAA) Office of Commercial Space
(AST), is in charge of administering this Act and regulating civil-
ian space activities.1 0 2 This Act has been amended several times,
to take into account the growth of the private sector 103
96 Id. at 463.
97 Id. at 463, 465.
98 Id. at 468.
99 Id. at 474-97. No mention is made of Brazil, Japan, Korea or other coun-
tries that have space programs and some national laws.
100 Id. at 488-89; 42 U.S.C. § 2451 (2006).
101 51 U.S.C. § 2601 (2006); see Marcia Smith, Space Law, SPACE POLICY ONLINE,
http://www.spacepolicyonline.com/pages/ (follow "Space Law" hyperlink) (last
updated Sept. 20, 2011).
102 LYALL & LARSEN, supra note 1, at 490.
103 Smith, supra note 101. In 2010, the Commercial Space Launch Act and
other regulations pertaining to commercial space were consolidated and trans-
ferred from Title 49 U.S.C. and other titles to a new tide, Title 51 U.S.C., "Na-
tional and Commercial Space Programs." National and Commercial Space
Program, Pub. L. No. 111-314, § 10101, 124 Stat. 3328 (2010).
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The FAA regulates commercial launches and re-entries, but
not what goes on in between, such as the flight itself or opera-
tions in space. 104 It also regulates the operation of launch and
re-entry sites carried out by U.S. citizens or within the United
States by foreign corporations. 11 5 The FAA's greatest concern is
public safety.1"6 NASA and the FAA/AST are also concerned
about space debris and require that proponents of commercial,
private space flights take mitigating measures in conformity with
the Inter-Agency Coordinating Committee guidelines. °7
The authors stress that with the growth of commercial space
flights (orbital and suborbital), the need to establish a boundary
between air and outer space is becoming more urgent, as is the
need for national legislation.0 8 Presumably, this would help the
parties involved to know at what point international regulation
or space legislation applies. As was noted in previous chapters
and again in this one, there is still much reluctance to accept or
adopt a boundary between air and outer space, so this issue re-
mains open to discussion. Lyall and Larsen also note that it
would be of benefit to all nations to adopt a similar boundary
and avoid a multiplicity of boundaries, as has occurred with
claims to territorial waters. 09
Chapter 15 concludes with the authors urging the nations
that have considerable space activities to adopt national legisla-
tion, while taking into account Article VI of the OST. This Arti-
cle requires continued state supervision of their nationals' space
activities, and related to this requirement is the need for states
to take adequate measures in the transfer of authority and su-
pervisory duties from the state to private parties or to another
state.1 0
The military use of outer space is the subject matter of Chap-
ter 16. The main point is whether, and to what extent, military
control of outer space is lawful under the U.N. legal regime, the
space treaties, and general international law. The question of
where space begins, which was raised in several previous chap-
ters, is posed again here. Lyall and Larsen state that there are
104 LYALL & LARSEN, supra note 1, at 490.
105 Id. at 490-91.
106 Id.
107 Id. at 493. A longer discussion on space debris may be found in Chapter 11
of the treatise.
108 Id. at 496.
-o Id. at 496-97 & n.146.
110 Id. at 496.
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two main aspects to the lawfulness of military control of outer
space. The first one is the placing of weapons or military equip-
ment in outer space; the second one is that almost all space ac-
tivities involve the use of dual-use technologies.1 1' Underlying
these practices is the lack of political will to regulate technology
and comply with existing regulations.'12
The authors provide a context to their discussion: namely,
military use of outer space cannot be viewed as distinct from
other international law on military matters. In other words, the
authors explain that space cannot be treated in isolation. They
mention the U.N. Charter as an attempt to maintain interna-
tional peace and security and to prevent wars, even though the
Charter allows for the use of force (in self-defense)."' In the
event of a conflict of obligations, the Charter's provisions super-
sede other treaties.' 4 They also make a distinction between
"pre-emptive self-defense" and "anticipatory self-defense," while
referring to the International Court of Justice's position on
defense.'15
A historical background on the issue of whether. certain activi-
ties should be permitted or forbidden in outer space is given.
The authors cite the 1957 launch of Sputnik by the Soviet Union
as having a great impact on this issue; it led to the inclusion in
some treaties (the 1967 OST) of provisions stating that outer
space should not be used for war-like purposes, nor could it be
subject to claims of national sovereignty."16 One drawback to
the OST is that it does not define "weapons of mass destruc-
tion."' 1 7 Commonly thought of as weapons that kill large num-
bers of people, the U.N. Security Council provided further
clarification of the term, referring specifically to "nuclear, chem-
ical, or biological weapons." '18
Currently, as the authors note, it is more difficult to differenti-
ate between military and nonmilitary use of outer space, particu-
larly as satellites are still classified as weapons and the military
makes greater use of commercial satellites for their communica-
111 Id. at 500.
112 Id. 500-01.
113 Id. at 501-03.
114 Id. at 503.
115 Id. at 504-05.
116 Id. at 507-08.
117 Id. at 515.
11s S.C. Res. 1540, 1, U.N. Doc. S/RES/1450 (Apr. 28, 2004); see LYALL &
LARsEN, supra note 1, at 515 n.76.
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tions. Thus, the concept of using outer space for "peaceful pur-
poses" has to be seen in the context of technologies and the
actual use of outer space.119 Questions of national security and
the use of antisatellite technology and of military actions in
space need to be taken into account, especially with the growth
of civilian and commercial space activities.1 21 While military ac-
tions and space commerce may be at odds with each other, in-
creased international cooperation, such as with the ISS, may act
as a counterbalance, as no country can afford to alienate a part-
ner or to take unilateral action against another state.
121
Chapter 17 is devoted to SETI-the search for extraterrestrial
intelligence. The authors open this chapter by stating that SETI
may be seen as a waste of time and resources by some critics or
as a slightly bizarre hobby by others. 122 Whatever one's views,
SETI led to the growth of radio astronomy as a distinct scientific
branch; also, it led to the development of sophisticated radio
equipment and to the launch of scientific probes that are travel-
ing beyond our solar system. 123
SETI consists of two principle aspects: the probability of the
existence of extraterrestrial intelligence and whether we may en-
counter it. If we do, will we recognize it? The authors provide
many references to scientific writings on extraterrestrial intelli-
gence (ETI), which tend to shrink in comparison to references
to science fiction writings. It seems that mankind continues to
be fascinated with the possibility of finding other worlds, com-
municating with them, and even being attacked by
extraterrestrials.
Radio astronomy is fundamental to SETI, and major radio
telescopes around the world are on the look out for signals from
outer space. 124 NASA and other space agencies are also involved
in SETI, but as of yet, no ETI has been found or detected. 25
SETI is important to space law, in that the OST encourages
scientific activity and the exploration of outer space, so long as it
is for the benefit of mankind.126 While the OST may be of inter-
est regarding SETI activities, the ITU-RR are fundamental to any
119 LYALL & LRSEN, supra note 1, at 523.
120 Id. at 531.
121 See id.
122 Id. at 533.
123 Id. at 541.
124 Id. at 542-43.
125 Id. at 543.
126 Id. at 544.
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success in the search. 127 The authors note that the ITU-RR pro-
vide some protection from harmful interference to the radio fre-
quencies used for SETI at the international level, but national
frequency assignment and practices could be improved upon.
128
Lyall and Larsen maintain that finding extraterrestrial life, let
alone intelligent life, is likely to have great impact on our society
at all levels. To begin with, who would have jurisdiction over
ETI? Could contact with ETI be dangerous? Some persons be-
lieve so and have drafted several protocols as precautionary mea-
sures. 129 The authors state that the protocols have served a
purpose in that they brought the ETI community into agree-
ment on the issues addressed in the protocols. 1 0 In addition,
the religious implications of SETI are explored by the authors: a
"Metalaw" (as proposed by Andrew Haley in the 1960s) would
avoid any act that could cause harm to any other race of beings,
yet it would respect their right to self-determination. 3 ' The bot-
tom line on SETI, in the authors' words, is that "Law and Morals
must always interact for Law and Society to be healthy.
1 32
The concluding chapter of the treatise deals with "The Fu-
ture;" it is also a good summary of the major topics and issues
addressed in the previous seventeen chapters. Conveniently,
the reader is referred to the appropriate chapters that include a
lengthier discussion on the hot issues that are highlighted in
this chapter.
Even though space law is a relatively new field of law (and
unknown to many practicing lawyers), many of its tenets are now
accepted as customary law." 3 But, future space activities may
require some modifications to some of the treaties, as well as
new laws both at the national and international level, in particu-
lar with the increased participation of the private sector in this
field.134
In some of the previous chapters the authors seem to advo-
cate for the creation of an international space agency to deal
127 Id. at 545.
128 Id. The intricacies of the ITU's allocation of radio frequencies to different
services, including radio astronomy, are dealt with at length in this chapter as
well as in Chapter 8.
129 Id. at 551.
130 Id. at 555.
131 Id. at 556-57.
132 Id. at 558.
133 Id. at 559.
134 Id. at 566.
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with space traffic management, space tourism and commercial
space flights, liability issues, and space debris. In this chapter,
however, they hint that perhaps existing organizations, such as
the ITU, may be able to handle many of the issues related to the
use and exploitation of certain space resources, such as the
orbits, orbital slots, and RFS. 135 The ITU could also deal with
the issue of space traffic management since a large component
of this topic relates to satellites and orbits.
On the one hand, most countries benefit from space activities,
particularly from satellite telecommunications; on the other
hand, the authors raise the question as to whether all countries
should be able to license space activities, essentially acting as
"flags of convenience" for another state or legal person.'36 This
could lead to shopping for the best venue from which to launch
a space object or establish a space business. A question which is
not posed by the authors in this regard is which state or interna-
tional organization would make the determination as to the fit-
ness of a "rogue" state to license the activity or to notify the ITU?
Speaking of the ITU, the authors recommend that it be given
greater authority and power, particularly in regard to orbital as-
signments, which currently are business decisions taken by the
proponents of the satellite systems. The authors suggest that the
ITU should decide whether the satellite is in the world's public
interest, not only in the corporate interest, and whether com-
mercial entities should pay a fee for the use of the orbit and
radio frequencies.
The authors reiterate their concern about the growing
amount of space debris and suggest that perhaps part of the
price of doing business in space should include a "resource
utilisation fee" that would go to cleaning up space debris and to
providing public services.137
The need to redefine certain terms, such as astronauts, space
flight, and crew, particularly with the development of commer-
cial space flights, is highlighted in this chapter. The issue of
liability is also expanded upon, as well as the question of "prop-
erty rights" and the need to provide some legal certainty to
135 Id. at 571.
136 Id. at 569-70.
137 Id. at 572. In some countries, individuals are charged a tax for having a
radio or TV set-this tax money going to pay royalties to the authors. Seen in
this context, a space "resource utilisation fee" is not such a shocking idea. See,
e.g., Frequently Asked Questions, MINISTRY CULTURE CZECH, http://www.mkcr.cz/
en/autorske-pravo/frequently-asked-questions-6764/ (last visited Sept. 17, 2011).
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entrepreneurs and investors in space activities.138 Would
UNIDROIT's Space Protocol serve this purpose?
Lyall and Larsen end their opus by raising a question regard-
ing SETI; namely, whether there is intelligent life on Earth. Per-
haps this acronym could be redefined as it refers to this treatise.
Thus, this reviewer suggests "Signs of Earnest, Thoughtful Intel-
lect," since this book is evidence of the authors' commitment to
research and thoughtfulness and is an important research tool
to anyone even mildly interested in space law and space
activities.
Some reorganization of the chapters' subsections and subject
matters as well as updating events and changes in laws that have
taken place since the book's publication would enhance its
value. Further, this reviewer and other readers would welcome a
recompilation of the thousands of footnotes and references into
a bibliography, although this could be the subject matter of an-
other chapter, if not another book.
138 LVALL & LARSEN, supra note 1, at 567.
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